A femoral hernia containing an appendix, known as de Garengeot hernia, is an uncommon and potentially confusing presentation. Prompt differentiation of this condition from other groin hernias in an acute setting will influence management and reduce morbidity. Computed Tomography (CT) should be performed in all suspected cases and an awareness of likely CT findings can facilitate rapid pre-operative diagnosis. Despite this, we present only the fourth published case of prospective CT diagnosis of de Garengeot hernia.
CASE REPORT
A 45 year old female patient presented to the emergency department afebrile and haemodynamically stable, with a one day history of lower abdominal pain and an irreducible, mildly tender lump in her right groin. Physical examination revealed generalised lower abdominal tenderness and a 5cm lump in the right groin.
Serum full blood count revealed mildly elevated white cell count of 11.4 x 109/L (4.0-11.0 x 109/L), but no other derangement. Serum biochemistry, including lactate and lipase, were within normal limits.
Subsequent Ultrasound examination demonstrated several small right inguinal lymph nodes and a 31 x 20 x 28mm hypoechoic, thick-walled, septated, avascular lesion that was interpreted as a probable necrotic lymph node (figure 1). Following surgical review, the patient was discharged from the emergency department with follow-up imaging, blood tests and nodal fine needle aspiration planned in 5-7 days.
The patient re-presented three days later with worsening pain and abdominopelvic computed tomography (CT) demonstrated a right femoral hernia containing the appendix, mesoappendix and fat (figures 2 and 3). A small volume of fluid adjacent to the appendiceal tip was interpreted as suggesting perforation and the patient underwent urgent surgery. Intraoperative findings confirmed an incarcerated femoral hernia containing a necrotic appendiceal tip and hernia sac wall, without perforation. Open appendicectomy and sac resection was performed with hernia reduction and orifice repair. Histopathology described a 76mm x 6mm appendix displaying haemorrhagic necrosis. A benign lymph node was identified in the adjacent connective tissue. The patient experienced an uncomplicated post-operative recovery and was discharged on day 2. 
DISCUSSION CASE REPORT
Femoral hernias account for less than 10% of groin hernias, and only 0.5% -3.3% of femoral hernias reportedly contain the appendix [4] [5] [6] [7] . Overall, only 0.13% of acute appendicitis cases involve the appendix located within an external hernia [3, 4, 6]. Most authors report that de Garengeot hernias represent <1% of all incarcerated femoral hernias, although the presence of the appendix within the femoral hernia sac is found more commonly at elective repair [3, 8, 9 ]. An inguinal hernia containing an appendix, known as Amyand hernia, is a more common finding because of the higher prevalence of inguinal hernias, and is often confused with de Garengeot hernia.
Pre-operative differentiation of femoral from inguinal hernia is essential as operative management of the two conditions is distinct. Femoral hernias pass posterior to the inguinal ligament through the "empty space" of the femoral canal, medial to the femoral vein (often visibly compressing this structure), artery and nerve (figure 2). In contradistinction, the neck of an inguinal or Amyand hernia passes anterior to the inguinal ligament (figure 4) as it runs along the inguinal canal (whether indirect via the deep inguinal ring, or direct) (figure 5). A similar and potentially confusing presentation, which can mimic de Garengeot Hernia, is the Littre Hernia, which involves a herniated Meckel's diverticulum [10]. Another very rare differential is the Velpeau Hernia, located below the inguinal ligament but anterior to the femoral neurovascular bundle. Successful identification of the appendix within the hernia is readily accomplished by following the intra-sac viscus to its junction with the caecum, frequently facilitated by use of multiplanar image reconstructions. Despite this, pre-operative diagnosis of de Garengeot hernia is rare, with only three cases of pre-operative CT diagnosis previously published [6, 8, 11] .
Incarceration of the contents of a femoral hernia will often be determinable clinically, however clinical findings can be misleading [12] , and identification of concordant CT features can facilitate diagnosis. Reported CT findings in surgically proven cases of incarcerated de Garengeot hernia include free fluid within the hernial sac, an engorged mesoappendix with associated fat stranding, and extraluminal or intramural gas [3, 4, 6]. Our case demonstrated all these features, except extraluminal or intramural gas (figure 3). Hernial strangulation, which is more common in femoral than inguinal hernias due to the narrowness of the femoral ring, often isolates infection and inflammation within the sac, resulting in localised symptoms only. Consequently, small bowel obstruction in de Garengeot hernia is rare and the clinical features of appendicitis may be absent [3] .
Surgical management options for de Garengeot hernia include both laparoscopic and open approaches with mesh or suture hernia repair, with or without appendicectomy. Doddi et al (2010) and Sharma et al (2007) report that a normal appendix need not be removed at surgery and cite successful cases involving simple reduction of the normal appendix followed by laparoscopic mesh repair of the hernial orifice [3, 7] . Conversely, in cases likely to involve difficult reductions, or with clinical or imaging features suggestive of appendicitis or perforation, the risk of sepsis and abscess formation will necessitate open appendicectomy with sutured hernia repair.
Delay in treatment increases the risk of infection and complications associated with perforation [13] , and it is important that CT scanning be performed immediately in cases of suspected incarcerated de Garengeot hernia [4] . It is also critical to identify CT features that suggest either appendiceal inflammation or perforation. Features associated with perforation or necrosis are limited essentially to the presence or absence of intramural or extraluminal gas [14] . While findings such as free fluid within the hernia sac or periappendiceal stranding are associated with appendiceal inflammation [15], they are less reliable indicators of perforation, as demonstrated by the case presented. All such features are of utility in clinical decision-making and should be conveyed in the imaging interpretation.
Prospective CT diagnosis of de Garengeot hernia, and differentiation from other groin hernias, is achievable and important for determining appropriate treatment options. Cross sectional imaging should be considered in suspected cases to allow for confirmation of diagnosis, pre-operative assessment for inflammation or perforation, and for determining an appropriate surgical approach. 
